Two non-motile, rod-shaped gammaproteobacteria were isolated from marine sponges collected from the coast of Japan at Numazu. The isolates were oxidase-and catalase-positive facultative anaerobes that fermented carbohydrates. They required sodium ions for growth and were slightly halophilic, growing in the presence of 1.0-5.0 % (w/v) NaCl (optimum of 2.0 % NaCl). Under aerobic conditions, the major isoprenoid quinones were ubiquinone-9 and menaquinone-9 and the minor quinones were ubiquinone-8 and menaquinone-8. The major cellular fatty acids were C 18 : 1 v7c, C 16 : 1 v7c and C 16 : 0 and the hydroxy acids were C 10 : 0 3-OH and C 12 : 0 3-OH. The DNA G+C content was 48.3-48.7 mol%. Phylogenetic analysis of 16S rRNA gene sequences placed the isolates within the radiation of the genus Endozoicomonas in a broad clade of uncultured clones recovered from various marine invertebrates. The isolates exhibited 96.5-96.9 % 16S rRNA gene sequence similarity with Endozoicomonas elysicola MKT110 T and Endozoicomonas montiporae CL-33 T , with which the isolates formed a monophyletic cluster with 100 % bootstrap support. The phenotypic features (carbohydrate fermentation, quinone system and some major cellular fatty acids) differed from those of members of the genus Endozoicomonas, which are aerobic, produce little or no menaquinone under aerobic conditions and possess different amounts of C 14 : 0 and C 18 : 1 v7c. Although some phenotypic differences were identified, the isolates should be assigned to the genus Endozoicomonas on the basis of congruity of phylogeny and should be classified as representatives of a novel species, for which the name Endozoicomonas numazuensis sp. nov. is proposed. The type strain is HC50 T (5NBRC 108893  T 5DSM 25634   T ). An emended description of the genus Endozoicomonas is presented.
In a study on symbiosis between marine bacteria and marine invertebrates, we isolated two strains from purple sponges (order Haplosclerida, close to the genus Haliclona) collected from Numazu, Japan. Here, we describe the isolation and taxonomic characterization of these spongeassociated strains and propose a novel species in the genus Endozoicomonas in the class Gammaproteobacteria.
Sponge samples were collected from a tidal area on a coast in Numazu, in the middle of mainland Japan, in 2000, as sources of sponge-associated bacteria. The samples were ground with a sterile mortar and pestle and spread on 1/10-strength marine agar 2216 (1/10 MA; Difco) plates prepared with 75 % artificial seawater (ASW; Marine Art SF, OsakaYakken). The plates were incubated at 25 u C for 7 days. Strains HC46 and HC50
T were isolated and maintained on MA or in marine broth 2216 (MB; Difco) at 25 u C, unless otherwise described. Cells grown on MA at 25 u C for 2 days were stored in sterile seawater supplemented with 20 % (v/v) glycerol at 280 u C. Endozoicomonas elysicola JCM 21568 T and Endozoicomonas montiporae LMG 24815 T were used as reference strains.
Anaerobic cultivation was performed by absorbing oxygen using an Anaero Pack System (Mitsubishi Gas Chemical), unless otherwise described. Methods for observing cellular
The GenBank/EMBL/DDBJ accession numbers for the 16S rRNA gene sequences of strains HC50
T and HC46 are AB695088 and AB695089, respectively. morphology, characterizing conventional phenotypic features, examining carbohydrate assimilation and fermentation, chemotaxonomic analyses, determining the DNA G+C content and performing DNA-DNA hybridization experiments and phylogenetic analyses were as described previously (Nishijima et al., 2009) . The medium used for assessing conventional taxonomic features was prepared with a 3 % NaCl solution. The API 20 NE kit was also used for assessing biochemical characteristics according to the manufacturer's instructions, with the exceptions that the cells were suspended in 75 % (v/v) ASW. In addition, API ZYM tests were conducted to examine enzyme activities as described in the manufacturer's manual, with the exceptions that the inoculum was prepared using ASW and the incubation time was extended to 24 h at 30 u C. The isolates were Gram-negative, oxidase-and catalase-positive, nonspore-forming rods. Motility and flagellation of cells were not observed. The isolates grew well under anaerobic conditions by carbohydrate fermentation. Both isolates required sodium ions for growth, but did not require cations (Mg 2+ , Ca 2+ ). The isolates were slightly halophilic and grew with 1.0-5.0 % NaCl (1.25-5.0 % for strain HC50 T ) (optimum 2.0 %), at pH 5.5-9.0 (optimum pH 7.5-8.0) and at 15-37 uC (optimum 25 uC). Other detailed phenotypic features of the isolates are given in Table 1 and the species description.
The isoprenoid quinone system was analysed in both isolates and the reference strains. Cells were grown both aerobically with shaking in MB supplemented with 1 % glucose (1 % glucose MB) at 25 u C for 24 h (48 h for strain HC46) and anaerobically in a bottle fully filled with 1 % glucose MB at 25 u C for 5 days. Extraction and measurement of quinones were performed using HPLC (Waters) and LC-MS (Thermo Finnigan LCQ Advantage; Thermo Fisher Scientific) according to Nishijima et al. (1997) . The predominant quinones were ubiquinone-9 (Q-9) and menaquinone-9 (MK-9) (Table S1 , available in IJSEM Online). The relative amounts of ubiquinones to the total quinones were 66-100 % when grown aerobically and 61-66 % when grown anaerobically, depending on the strain. Strain HC46 did not produce menaquinones under aerobic conditions but produced them when cultivated anaerobically, amounting to approximately 40 % of the total quinones (Table S1 ).
The cellular fatty acid compositions of the isolates and the reference strains were analysed using cells grown on MA at DUbiquinones and menaquinones were produced under both aerobic and anaerobic cultivation conditions, unless stated otherwise. dFor strain HC46, menaquinones were produced when cultivated anaerobically. §MK-9 was produced when cultivated anaerobically.
25 u C for 2 days, when growth had reached its maximum. Cellular fatty acid methyl esters were prepared and analysed by GC (HP6890 series; Hewlett Packard) according to the instructions given for the Microbial Identification System version 4.5 and were compared using the database TSBA40 (MIDI). Summed feature 3 was reanalysed using GC-MS (QP5050A; Shimadzu) and was revealed to be composed solely of C 16 : 1 v7c. Consequently, the isolates possessed C 16 : 1 v7c as one of the major fatty acids (32-35 %). The isolates possessed similar cellular fatty acid compositions ( Table 2 ). The major fatty acids were saturated and mono-saturated straight chains with an even number of carbons, namely C 16 : 0 (20.0 %), C 16 : 1 v7c (31.5-34.5 %) and C 18 : 1 v7c (32.9-35.0 %). The hydroxy acids were C 10 : 0 3-OH (4.9 %; 0 % for strain HC46) and C 12 : 0 3-OH (2.2-2.7 %).
Genomic DNA was isolated and purified as described by Nishijima et al. (2009) . The DNA G+C content was determined by HPLC with a Develosil ODS-HG-5 column (4.66250 mm; Nomura Chemical) and a UV 8010 detector (Shimadzu) at 270 nm. DNA-DNA relatedness between the isolates was determined by the fluorometric hybridization method in microdilution plates (Ezaki et al., 1989) . The G+C contents of DNA of strains HC46 and HC50 T were 48.3 and 48.7 mol%, respectively. DNA-DNA relatedness between the two isolates was 89 %. Thus, the isolates represented a single genomic species.
The 16S rRNA gene sequences of the isolates (1475-1503 bp) were determined as described previously (Nishijima et al., 2009) . The 16S rRNA gene sequence similarity between the two isolates was 99.8 %. A comparison with sequences in public databases indicated that the isolates were located in the phylogenetic radiation of the genus Endozoicomonas in the class Gammaproteobacteria, which is presently composed of two species, Endozoicomonas elysicola, isolated from a sea slug (Kurahashi & Yokota, 2007) , and Endozoicomonas montiporae, isolated from a coral . The 16S rRNA gene sequence similarities of the isolates to E. elysicola MKT110
T and E. montiporae CL-33 T were 96.8-96.9 % and 96.5-96.6 %, respectively. The isolates and the two Endozoicomonas reference strains formed a monophyletic cluster with a bootstrap support of 100 % (Fig. 1) . The next closest organism, with which the isolates showed 94.6-94.7 % sequence similarity, was Kistimonas asteriae KMD 001 T , isolated from a starfish (Choi et al., 2010) . The isolates and the genera Endozoicomonas and Kistimonas occupied phylogenetic positions in a very broad phylogenetic clade within the Gammaproteobacteria (Fig. S1 ). This clade includes sequences of uncultured bacterial clones that have been recovered from various types of marine invertebrates such as sponges, corals, bivalves and starfish, which share 89-100 % 16S rRNA gene sequence similarity. Since the recovery of the first two clones (HOC2 and HOC27) from sponges (Halichondria okadai) by M. Nishijima in 1999, this clade has rapidly expanded in the current decade to comprise more than 400 uncultured clones. Our isolates exhibited 91-99 % sequence similarity with the other cultured and uncultured members of this clade. Other cultured bacteria were located outside the clade of uncultured clones with ,91 % sequence similarity to the isolates (Fig. S1 ).
Our two isolates are facultatively anaerobic and capable of fermenting carbohydrates, whereas the genus Endozoicomonas has been described as aerobic. Several genera in the class Gammaproteobacteria have been reported to accommodate both aerobic and facultatively anaerobic species (not by anaerobic respiration (Choi et al., 2010) . Data in columns 1-4 were obtained using the same cultivation conditions (on MA at 25 uC for 2 days) and analytical method. Fatty acids comprising ,0.5 % in all strains are not shown. Endozoicomonas numazuensis sp. nov. (Zhao et al., 2006) ], Colwellia [facultatively anaerobic C. psychrerythraea (Deming et al., 1988) and aerobic C. polaris (Zhang et al., 2008) ], Rheinheimera [facultatively anaerobic R. nanhaiensis (Li et al., 2011) and aerobic R. baltica (Brettar et al., 2002) ] and Zobellella [facultatively anaerobic Z. denitrificans (Lin & Shieh, 2006) and aerobic Z. aerophila (Yi et al., 2011)] . With respect to chemotaxonomic properties, some differences were observed in the quinone and cellular fatty acid compositions between the isolates and members of the genus Endozoicomonas, which almost solely produced ubiquinones when cultivated aerobically with shaking but produced a small amount of MK-9 (8-15 % of the total) in cells that showed very weak growth under anaerobic conditions using a culture bottle fully filled with 1 % glucose MB. The major fatty acids in our isolates differed from those in E. elysicola with respect to the content of C 14 : 0 (0.5-0.9 % versus 13 %), C 16 : 1 v7c (32-35 % versus 56 %) and C 18 : 1 v7c (33-35 % versus 3.5 %) and from those in E. montiporae with respect to the C 14 : 0 content (0.5-0.9 % versus 8 %). The fatty acid profiles of the isolates were more similar to that of E. montiporae than that of E. elysicola. The two described reference species also differed from each other in terms of C 18 : 1 v7c content (3.5 % versus 31 %). Although there are some phenotypic differences between our isolates and the described members of the genus Endozoicomonas, the isolates should be assigned to the genus Endozoicomonas on the basis of congruity of phylogeny. The genus Endozoicomonas should be considered as a genus that accommodates both aerobes and facultative anaerobes (by fermentation). The description of the genus Endozoicomonas should be emended to incorporate the properties manifested in the present study. The isolates also differ from K. asteriae in terms of motility, energy metabolism, quinone system and fatty acid composition (Table 1) .
On the basis of the phenotypic, genetic and phylogenetic results described above and listed in Table 1 , the two isolates should be classified as representatives of a novel species of the genus Endozoicomonas, for which the name proposed is Endozoicomonas numazuensis sp. nov. The description of the genus Endozoicomonas is also emended.
Emended description of the genus Endozoicomonas
The description of the genus is as given by Kurahashi & Yokota (2007) and Yang et al. (2010) with the following amendments. Motile or non-motile. Aerobic or facultatively anaerobic by carbohydrate fermentation. In some species, menaquinones are produced under both aerobic and anaerobic cultivation conditions. The major cellular fatty acids are C 16 : 0 , C 16 : 1 v7c and/or C 18 : 1 v7c. The DNA G+C content is 48.3-50.4 mol%.
Description of Endozoicomonas numazuensis sp. nov.
Endozoicomonas numazuensis (nu.ma.zu.en9sis. N.L. fem. adj. numazuensis of or pertaining to Numazu in Shizuoka Prefecture, Japan, where the type strain was isolated).
Cells are Gram-negative, non-motile, non-spore-forming rods (3.0-10.0 mm long and 0.4-0.8 mm wide on MA). Catalase-and oxidase-positive and facultatively anaerobic. Ferments carbohydrates. Utilizes ammoniacal nitrogen. Does not require growth factors. Requires Na + for growth, but not the cations Mg 2+ or Ca 2+ . Colonies are circular to irregular, low-convex, undulate, pale creamy white and opaque (1.5-2.0 mm in diameter) after 3 days of incubation on MA at 25 u C. May produce water-soluble yellowbrown pigments (strain HC46 only). Does not produce fluorescent pigments on King's B medium. Slightly halophilic and mesophilic. Grows with 1.0-5.0 % NaCl (1.25-5.0 % for the type strain) (optimum 2.0 %), at 15-37 u C (optimum 25 u C) and at pH 5.5-9.0 (optimum pH 7.5-8.0). Casein and Tween 80 are hydrolysed, but DNA, starch, agar and aesculin are not. Citrate is not utilized on Christensen's medium. Gelatin liquefaction is variable. With API 20 NE, nitrate is reduced. Negative for arginine dihydrolase, urease, indole production and PNPG test. D-Glucose, D-mannose, The type strain is HC50 T (5NBRC 108893 T 5DSM 25634 T ) and was isolated from marine purple sponges (order Haplosclerida) collected in a tidal area in Numazu, Shizuoka Prefecture, Japan. The DNA G+C content of the type strain is 48.7 mol%.
